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ENHANCED SERVICES FOR ATM SWITCHING 
USING EXTERNAL CONTROL 

I. BACKGROUND OF THE INVENTION 

The present invention relates generally to telecommunication networks 
and specifically to ATM networks. 

Contemporary telecommunications networks provide enhanced 
services far beyond the traditional basic telephone service. For example, 
businesses can have 800 numbers that connect to different service centers 
based on the time of day or the location of the caller. Individuals can have 
personal numbers that remain the same even after the individual moves to 
another location. Employees at international companies can call overseas 
offices using abbreviated phone numbers. And, people can charge calls to a 
credit card from all over the world. 

These enhanced services, however, make switching systems in 
telephone network central offices increasingly romplex. Those systems have 
grown to incorporate computers with increasingly complex software, and the 
computers how connect to large databases to hold information such as each 
customer's features, telephone number translation, and routing information. 

Moreover, the information exchanged between switching centers for 
telephone calls has expanded from simply the dialed phone number to 
increasingly sophisticated protocols. For example, the protocols now include 
information about the pereoh or busines the call, the types of 

services requested, credit card numbers, and database queries and 
responses. 

New services require new protocols and, therefore, new software in the 
switches. Telephone switches are complex and specialized systems, however, 
so developing software for them is costly and time consuming. Adding to the 
expense is the need in many cases to deploy comparable software to support 
the needed services and protocols at each switching center in the network. 
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The problems of adding enhanced services will increase with the 
growth of Asynchronous Transfer Mode (ATM) switches and networks. ATM is 
a new telecommunications technology for high speed transfer of data and 
voice. Current ATM switches provide only basic connection capabilities; no 
enhanced services have yet been developed for ATM. 

If enhanced services are placed in ATM switches using the current 
ATM network design, providers of such services must rely on the switch 
vendors to program the switches to support those new services. In addition, if 
a service provider builds a network using ATM switches from multiple vendors, 
it must coordinate the implementation of new services with all of its switch 
vendors, a very formidable task. 

One possible solution may come from the ATM Forum, an organization 
to ensure the interoperability of ATM equipment The Forum may announce a 
standard management interface for ATM switches allow an external computer 
to do more than request connections. Even if this occurs, however, the 
organizations responsible for the ATM switches may be unwilling to give too 
much control to the external computer. Therefore this management interface 
may not provide a complete solution to the problems of enhanced services. 

II. SUMMARY OF THE INVENTION 

There is, therefore, a need for a system and method to provide 
enhanced services for ATM and similar networks to make developing and 
implementing enhanced services easy and inexpensive Such a system 
should also ensure that ATM networks can grow and develop with minimal 
impact to users. 

This invention meets these goals by separating the enhanced services 
from the switching ftmctions and implementing the enhanced services in a 
centralized computing system. This architecture allows the development, 
testing, and implementation of the services to take place on a different 
processor; such as a standard computer with readily available programming 
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aids. Providing a separate processor in this manner makes implementing and 
developing enhanced services easier and less expensive than using 
conventional techniques. 

Additional goals and advantages of the invention appear in the 
following description/ and will be obvious from that description or may be 
learned by practicing the invention. The goals and advantages of the invention 
can be realized and attained by the methods and apparatus pointed out in the 
appended claims. 

To achieve the goals and in accordance with the purpose of the 
invention, as embodied and broadly described herein, the telecommunications 
network of this invention for routing telephone calls and other communications 
services from a calling party to a called party, includes an external controller 
for processing control messages from the calling party requesting connection 
to the called party, and for generating switch control signals to cause the 
creation of a bearer channel between the calling party and the called party; 
and a network switch, coupled to the calling and called parties and separate 
from but coupled to the external controller, for routing messages from the 
calling party to the external controller, for receiving the switch control signals 
from the external controller, and for creating the bearer channel between the 
calling party and the called party in response to the switch control signals. 

A method according to this invention for routing telephone calls in a 
telecommunications network from a calling party to a called party, includes the 
steps of processing cbntrol messages from the call ing party at an external 
controller requesting connection to the called pairty; sending switch control 
signals from the external controller to a network switch, separate from the 
external controller, to command the switch to create a channel between the 
calling party and the called party; and establishing in the switch a channel 
between the called party and the calling party for communication. 

Both the foregoing general description and the following detailed 
description are exemplary and explanatory only and do not restrict the 
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invention as claimed. The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate embodiments of the 
invention and, together with the description, explain the principles of the 
' invention. • • 

III. BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is^ 

Figure 2 is a block diagram of a network constructed consistent with 
this invention; 

Figure 3 is a flow diagram showing the operation of the network in 
Figure I for a conventional telephone call; 

Figure 4 is flow diagram showing the operation of the network in Figure 
i for a telephone call with enhanced services; and 

Figure 5 is a block diagram of an external control capsule shown in 
, Figure 2. ' 

IV. DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Reference will now be made in detail to the preferred embodiments of 

the invention, examples of which are illustrated in the accompanying : 
drawings. Wherever possible, the same reference numbers will be used, 
throughout the drawings to refer to the same or like parts. 

The following discussion focuses on ATM technology, but the invention 
in its broader aspects can apply to different technologies as well, such as 
TDM, IP switching, or gigabit Ethernet. The invention is particularly useful for 
high-speed networks that can rapidly transfer control information. 

The invention can be best understood by comparing it with 
conventional networks, such as in Figure 1. In network 100, when a calling 
party 11 0 wants to place a call to a called party 120 through an ATM switch 
130, calling party iOO's telephone equipment sends signaling messages to 
switch 130 on virtual channel 5. These signaling messages, which Switching 
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Fabric 135 routes to Switch Controller 138, request switch 130 to set up 
another virtual channel that connects through Switching Fabric 135 to the 
destination party. Virtual channel 5, called the' Service Signaling Channel for 
ease of description, was set up in Switching Fabric 1 35 as part of the switch 
provisioning during port initialization. 

In response to the signaling messages from Calling Party 1 1 0, Switch 
Controller 138 commands Switching Fabric 135 to create a virtual connection 
between Calling Party 1 10 and Called Party 120, and assigns the channel a 
number, for example 80 Switch Controller 138 chooses an available number 
from a wide range of channel numbers it supports. Channel 80 is called the 
Bearer Channel because it bears the actual substance of the call, whether it 
be voice, video, or data. 

Once the virtual connection is created, Switch Controller 138 informs 
Called Party 120 of an incoming call using a similar Service Signaling Channel 
on virtual channel 5. Switch Controller 1 38 also tells Called Party 1 20 which 
virtual channel is the Bearer Channel. 

Called Party 120 accepts the call by sending an appropriate message 
to Switch Controller 138 over the Service Signaling Channel, and Switch 
Controller 138 sends a message over the Service Signaling Channel to 
Calling Party 1 1 0 announcing that the connection has been established over 
virtual channel 80. The Calling Party and Called Party may now communicate 
over virtual channel 80. 

The protocol for signaling connection requests over virtual channel 5 is 
defined in the ITU standard Q.293I for basic connection control. This protocol, 
however, has no provisions for enhanced services. Enhanced services require 
software for Switch Controller 138, which normally can only be done by the 
vendor that builds switch 130. 

This invention separates the functions of enhanced services from the 
function of switching on the ATM network.: Doing so uses several aspects of 
ATM technology. For example, ATM networks make use of high-speed fiber- 
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optic transmission facilities. This allows a separate control computer to send 
control information to the switches to respond quickly enough to create 
connections properly even when the control computer is located a long 
distance from the switch. 

Another feature of ATM networks is the ability to divide the data on a 
certain link into an arbitrary number of "virtual channels" that can be routed 
independently. This feature allows a network to route control protocols to 
external control computers rather than to a switch controller. 

In addition, the external control computer can control the connections in 
the ATM switch using "proxy signaling" to make any needed ATM 
connections. Proxy Signaling, which is described in the ATM Forum's; standard 
for the User to Network Interface, version 4.0 allows one user to set up 
connections on behalf of another. 

Figure 2 shows a preferred embodiment of a network 200 consistent 
with this invention. In network 200, switch 130 has been replaced by Switch 
230 and External Control Computer 240. Called Party 120 connects to Port 1 
of Switch 230; Calling Party 110 connects to Port 2 of Switch 230; and 
External Control Computer 240 connects to Port 3 of Switch 230. 

Through switch provisioning is initialized, switching 

fabric 235 is configured to route the Service Signaling Channel (virtual 
channel 5) of Calling Party 1 10 to Service Signaling Channel (virtual channel 
21 , for example) of External Control Computer 240. Computer 240 has been 
prog rammed to understand Q 2931 as well as protocols for enhanced 
services. Because it is a general purpos such as an IBM RS/6000, 

Control Computer 240 can be programmed by switch vendors, specialized 
software companies, or communications service providers. 

External Control Computer 240 preferably includes databases to 
provide enhanced services. The databases can contain switch addresses 
corresponding to numbers dialed by the calling party, such as an 800 number 
database and the numbers dialed by the calling party include 800 numbers. 
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The databases could also contain abbreviated dial plan databases for virtual 
private networks, call restriction databases for virtual private networks, or 
credit card billing databases. 

External Control Computer 240 also communicates directly with Called 
Party 120 via Switching Fabric 235 over its virtual channel 20, and 
communicates with Switch Controller 238 over its virtual channel 5; Called 
Party 110 and Called Party 120 communicate over a Bearer Channel (virtual 
channel 80) through switching fabric 235, as in Figure 1. 

Networks operating consistent with this invention should handle 
standard ATM calls in a way that is indistinguishable from today's switches, at 
least from the callers' perspective: Operating in accordance with this 
invention, the network supports the same type of ATM calls as current 
systems, although networks consistent with this invention use external control 
instead . For this to work, the ATM switch must be reconfigured in at least 
three ways. 

First, switching fabric 235 must be provisioned to route the calling parity 
11 0's Service Signaling Channel (virtual channel 5) to External Control 
Computer 240, rather than to Switch Controller 238. Second, Switching Fabric 
235 must be provisioned to connect virtual channel 5 from Called Party 1 20 to 
virtual channel 20 for External Control Computer 240. ATM protocol allows 
such provisioning, which is necessary because External Control Computer 
240 uses its virtual channel 5 for communicating with Switch Controller 238. 
Because Computer 240's virtual channel 5 allows it to make connections for 
users, it will be called the Connection Signaling Channel to distinguish it from 
the Service Signaling Channel. Third, as explained above, virtual channel 5 
from Calling Party 1 10 maps to virtual channel 21 for External Control 
Computer 240. 

Figure 3 shows a flow diagram 300 of the steps that network 200 
performs according to this invention for a standard ATM call. First, Calling 
Party 100 requests from External Control Computer 240 a connection to 
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Called Party 120 using virtual channel 5, the Service Signaling Channel (Step 
310). 

Next, External Control Computer 240 uses proxy signaling on the 
Connection Signaling Channel to request Switch Controller 238 to establish a 
connection between Calling Party 110 and Called Party 120 (Step 320). In 
response, Switch Controller 238 commands Switching Fabric 235 to make a 
virtual channel between the two parties, and assigns the virtual channel a 
number, such as 80. 

Using proxy signaling, Switch Controller 238 informs External Control 
Computer 240 via the Connection Signaling Channel that a connection has 
been set up using channel number 80 (Step 330). External Control Computer 
240 in turn uses the Service Signaling Channel on Called Party 120*s virtual 
channel 5 to inform Called Party 120 of an incoming call on virtual channel 80 
(Step 340). 

Galled Party 120 accepts the call by sending an appropriate 
acceptance message back to External Control Computer 240 over the Service 
Signaling Channel of virtual channel 5. External Control Computer 240 then 
sends a message over the Service Signaling Channel on virtual channel 21 to 
Calling Party 1 10 indicating that the connection is established over virtual 
channel 80 (Step 350). The Calling Party and Called Party may now 
communicate over virtual channel 80. 

The preferred embodiment may also be used for enhanced services, 
such as time-of-day 800 number translation. Figure 4 shows ai flow chart 400 
containing the preferred steps for such an operation. 

First, Calling Party 110 requests a connection to an 800 number using 
its virtual channel 5 (step 410). Next, External Control Computer 240 consults 
an 800 number database to find possible translations for the number (step 
420). Because there can be multiple entries in the database for an 800 
number, based, for example, on time of day, External Control Computer 240 
applies the needed criteria, such as time of day, to select the proper entry. 
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Then, External Control Computer 240 uses proxy signaling to request a 
connection from Switch Controller 238, and the remainder of the call proceeds 
as in Figure 3 (Step 430). 

Other enhanced services can proceed in a similar manner. Requests 
are sent over Service Signaling Channels to External Control Computer 240. 
Computer 240 responds to the requests for enhanced services by performing 
desired processing, causing Switch Controller 238 to make the needed 
connections and sending messages to 1 20 or Calling Party 1 1 0. 

These enhanced service need not require any hardware changes to ATM 
Switch 230. They only require software changes in External Control Computer 
240. 

Figure 5 shows a preferred embodiment of External Control Computer 
240 to carry out the functions described above. Computer 240 contains a 
processing section 510 to perform the necessary data analysis, decision- 
making, and other processing. Input/Output section 520 couples to switch 230 
and other external input and output devices such as modems, keyboards, and 
monitors, through appropriate drivers. Memory 530 includes databases 540 to 
provide data to enhanced seivices, service programs 550 to provide the logic 
flow for decoding the requests for enhanced services and implementing these 
services, and programming memory 560 needed for processing. 

It will be apparent to those skilled in the art that various modifications 
and variations can be made in the methods and apparatus of this invention 
without departing from the scope or spirit of the invention. For example, the 
invention will work with different switches and different control computers. 
Also, Switch 230 can actually contain several switches, and External Control 
Computer 240 can include several computers. 

Other embodiments of the invention will be apparent to those skilled in 
the art from consideration of the specification and practice of the invention. 
The specification and examples should be considered as exemplary. The true 
scope and spirit of the invention are determined by the following claims. 
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WHAT IS CLAIMED IS: 

1 . A telecommunications network for routing communications from a 
calling party to a called party, comprising: 

external controller means for processing control messages from the 
calling party requesting connection to the called party, and for generating 
switch control signals to cause the creation of a bearer channel between the 
calling party and the called party; and 

network switch means, coupled to the calling and called parties arid 
separate from but coupled to the external controller means, for routing 
messages from the calling party to the external controller means, for receiving 
the switch control signals from the external controller means, and for creating 
the bearer channel between the calling party and the called party in response 
to the switch control signals. 

2. The telecommunications network of claim 1 , wherein the network 
switch means is a single switch. 

3. The telecommunications network of claim 1 , wherein the network 
switch means incudes a plurality of switches 

4. The telecommunications network of claim 1 , wherein the external 
controller means is a single computer. 

5. The telecommunications network of claim 1, wherein the external 
controller means includes 

mu Itiple computers, 

6. The telecommunications network of claim 1 , wherein the network 
switch means includes 
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means for creating a communications channel between the calling 
party and the external controller means for the control messages. 

7. The telecommunications network of claim 1, wherein the external controller 
means includes 

means for sending control messages to and receiving control 
messages from the called party. 

8. The telecommunications network of claim 1 , wherein the network 
switch means includes 

means for creating a communications channel between the called party 
and the external controller means for the control messages. 

9. The telecommunications network of claim 1 wherein the external controller 
means includes 

means for receiving requests from the calling party for enhanced 
services, and 

means for providing the enhanced services in response to the requests 
for the enhanced services. 

10. The telecommunications network of claim 9, wherein the external 
controller means further includes 

a database containing data used to provide the enhanced services. 

11. The telecommunications network of claim 10, wherein the database 
includes 

switch addresses corresponding to numbers dialed by the calling party. 
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12. the telecommunications network of claim 10, wherein the database is 
an 800 number database and the numbers dialed by the calling party include 
800 numbers. 

13. The telecommunications network of claim 10, wherein the database is 
an abbreviated dial plan database for virtual private networks. 

14. The telecommunications network of claim 10, wherein the database is a 
call restriction database for virtual private networks. 

15. The telecommunications network of claim 10, wherein the database is a 
credit card billing database. 



16. The telecommunications network of claim 1, wherein the network 
switch means includes 

a switch controller for receiving the switch TOritroi signals from the 
external controller means, and 

a switching fabric, coupled to the switch controller, for creating the 
bearer channel. 

17. An ATM network for routing telephone calls from a calling party to a 
called party, comprising: 

external controller means for processing control messages from the 
calling party requesting connection to the called party, and for generating 
switch control signals to cause the creation of a bearer channel between the 
calling party and the called party; and 

ATM switch means, coupled to the calling and called parties and 
separate from but coupled to the external controller means, for routing 
messages from the calling party to the external controller means, for receiving 
the switch control signals from the external controller means/and for creating 
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the bearer channel between the calling party and the called party in response 
to the switch control signals. ; 

18. The ATM network of claim 17, wherein the ATM switch means is a 
single switch. 

19. The ATM network of claim 17, wherein the ATM switch means incudes 
a plurality pf switches 

^0. The telecommunicated 17, wherein the external 

1 : • control ler means is a single computer. : : ■ ■ 

21 .. The telecommunications network of claim 17, wherein the external 
controller means includes 
multiple computers; 

22. The ATM network of ^ ATM switch includes 

means for creating a communications channel between the calling 



23. The ATM network of clai m 1 7 , wherein the external controller means 
includes ; :: ■ 

meansfor sending control messages to and receiving control 
messages from the called party. , 

24. The ATM network of claim 17, wherein the ATM switch includes 
means for creating a communications channel between the called party 
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25. The ATM network of claim 17, wherein the external controller means 
includes 

means for receiving requests from the calling party for enhanced 
services, and 

means for providing the enhanced services in response to the requests 
for the enhanced services. 

26. The ATM network of claim 17, wherein the extemal cpntroller means 
further includes 

a database containing data used to provide the enhanced services. 

27. The ATM network of claim 26, wherein the database includes switch 
addresses corresponding to numbers dialed by the calling party. 

28. The ATM network of claim 27, wherein the database is an 800 number 
database and the numbers dialed by the calling party include 800 numbers. 

29. The ATM network of claim 27, wherein the database is an abbreviated 
dial plan database for virtual private networks. 



30. The telecommunications network of claim 27, wherein the database is a 
call restriction database for virtual private networks. 

31 . The telecommunicatibhs network of claim 27, wherein the database is a 
credit card billing database. 

32. The ATM network of claim 17, wherein the ATM switch includes 

a switch controller for receiving the switch control signals from the 
external controller means, and 
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a switching fabric, coupled to the switch controller, for creating the 
bearer channel. 

33. The telecommunications network of claim 1 7, wherein the switch 
controller includes 

means for implementing proxy signaling. 

34. The telecommunications network of claim 1 7, further including an 
access interface. 

35. The telecommunications network of claim 17, wherein the switch 
controller includes an API for establishing connections. 

36. A method for routing telephone calls in a telecommunications network 
from a calling party to a called party comprising the steps of: 

processing control messages from the calling party at an external 
controller means requesting connection to the called party; 

sending switch control signals from the external controller means to a 
ATM switch, separate from the external controller means, to command the 
switch to create a channel between the calling party and the called party; and 

establishing in the switch a channel between the called party and the 
calling party for communication. 

37. The method of claim 36 further including the steps of 

sending control messages from the external controller means to the 
called party through the network switch; 

sending control messages from the called party to the external 
controller means through the network switch; and 

sending control messages from the external controller means to the 
calling party through the network switch. 
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38. The method of claim 36, further comprising the steps of: 

sending control switch control signals from the switch to the external 
controller means informing the external controller means that the channel 
between the calling party and the called party has been created; 

sending control messages from the external controller means to the 
called party inform called party of an incoming call from the calling 
party; 

sending control messages from the called party to the external 
controller means informing the external controller means that the called party 
has accepted the incoming call; and 

sending control messages from the external controller means to the 
calling party irifomriing the calling party that the channel between the calling 
party and th^^ been created and that the called party has 

accepted the incpming call. 

39. The method of claim 38, wherein the step of processing control 
messages from the calling party includes the step of 

retrieving from a database a switch address corresponding to a number 
dialed by the calling party. 

40. The method of claim 39, wherein the step of retrieving a switch address 
includes the step of 

retrieving from an 800 database the switch address corresponding to 
an 800 number dialed by the calling party. 

41 . The method of claim 39, wherein the step of retrieving a switch address 
includes the step of 

retrieving from an abbreviated dial plan database for virtual private 
networks database the switch address corresponding to the telephone 
number dialed by the calling party. 
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42. The method of claim 39, wherein the step of retrieving a switch address 
includes the step of 

retrieving from a call restriction database for virtual private networks 
database the switch address corresponding to the telephone number dialed 
• by the calling party; 

43. The method of claim 39, wherein the step of retrieving a switch address 
includes the step of 

retrieving from a credit card database information correspondm the 
telephone number dialed by the calling party. 

44. A method for routing telephone calls in an ATM network from a calling 
party to a called party comprising the steps of: 

processing control messages from the calling party at an external 
controller m^ans requesting connection to th<5 called party; 

sending switch control signals from the external controller means to an 
ATM switch, separate from the extemaj controller means, to command the 
switch to create a channel between the calling party and the called party; and 

establishing in the switch a channel between the called party and the 
calling party for communication. 

45. The method of claim 44 further including the steps of 

sending control messages from the external controller means to the 
called party through the ATM switch; 

sending control messages from the called party to the external 
controller means through the ATM switch; and 

sending control messages from the external controller means to the 
calling party through the ATM switch. 
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46 The method of claim 

sending control switch control signals from the ATM switch to the 
external controller means informing the external controller means that the 
channel between the calling party and the called party has been created; 

sending control messages from the external controller means to the 
palled party informing the c^ party of an iricbming call from the calling 
■ party; . 

sending control messages from the called party to the external 
controlle r means informing the external controller means that the called party 
has accepted the incoming call; and 

sending control messages from th 
calling party informing ^ between the calling 

party and the railed party h^ has 
accepted the incbm 

47. The method of claim 44, wherein the step of processing control 
messages from the calling party includes the step of 

retrieving from a database a switch add ress correspond ing to a number 
• dialed by the ^ 

48. The method of claim 46, wherein the step of sending s 
signals includes the step of 

using proxy signaling to control the ATM switch. 

49. The method of claim 46, wherein the step of retrieving from a switch 
address includes the step of 

retrieving from an 800 database the ATM switch address corresponding 
to an 800 number dialed by the calling party. 
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60. The method of claim 46, wherein the step of retrieving from a switch 
address includes the step of 

retrieving from an abbreviated dial plan database for virtual private 
networks database the switch address corresponding to the telephone 
number dialed by the calling party. 

51. The method of claim 46, wherein the step of retrieving from a switch 
address includes the step of 

retrieving from a call restriction database for virtual private networks 
database the switch address corresponding to the telephone number dialed 
by the calling part. 

52. The method of claim 46, wherein the step of retrieving from a switch 
address includes the step of 

retrieving from a credit card database information corresponding to the 
telephone number dialed by the calling party. 
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